Parathion (0, 0-diethyl-0-p-nitrophenyl phosphorothioate) (PAR) is an extremely toxic organophosphate insecticide which has been used extensively as a general insecticide. With this wide usage comes the subsequent problem of detoxifying PAR containing* wastes from containers, aircraft spray tanks, accidental spill sites, and other such areas. The usual chemical detoxification procedure (15) utilizes a strong alkaline solution to hydrolyze PAR to p-nitrophenol (PNP) and diethylthiophosphoric acid. However, this hydrolysis is slow (4, 6) , and the products, as well as the strong alkaline solution, are environmental pollutants. A more complete degradation under milder conditions was therefore needed.
Microorganisms are known to metabolize PAR both in soil (9, 13) and in water (W. L. Gibson, Ph.D. thesis, Mississippi State University Starkville, 1972; 10) . Thus, it seemed feasible to adapt a mixed microbial culture to growth on concentrated PAR suspensions and to effect complete degradation of the molecule. An enrichment technique was used to select for PAR degraders, which were in turn adapted to utilize high levels of PAR (7) . Preliminary chemostat experiments showed that this culture could metabolize PAR quite efficiently (50 mg per liter per h); however, under certain conditions, PNP accumulated initially in the broth to levels which were inhibitory or even toxic to various microorganisms (1, 5).
To design a proper start-up of the chemostat, metabolism of PAR, PNP was studied as an initial substrate to determine its inhibitory and toxic levels, the maximal specific growth rate of the culture on this substrate, and its catabolic pathway. Microorganisms. Samples of sewage and soil microorganisms were adapted to grow on PAR in a continuous fermentor by initially adding glucose (O1%) to the broth and then gradually increasing PAR influent concentration from 10 ,g/ml to 3 mg/ml over a 30-day period (7) . The adapted mixed culture was maintained in Burk mineral salt solution: K2HPO4, 0.2 g; KH2PO4, 0.8 g; MgSO4, 0.2 g; CaSO4* 2H2O, 0.1 g; Na2MoO4-2H20, 0.0033 g; FeSO4-7H,0, 0.005 g; (NH4)2S04, 1.0 g in 1,000 ml of distilled water; pH 7.2, with PAR as the only carbon source.
MATERIALS AND METHODS
Media and culture conditions. Burk mineral solution was used with either PAR (98.7%) at concentrations from 0.01 to 1.0% or with PNP at 0.01 to 0.05% as the sole source of carbon. Resting cell experiments were conducted in 6 2) . Depending on the length of time the culture had been dormant, the lag period varied from a few minutes to over 40 h, and the PAR hydrolysis was sometimes completed before the growth began. This PAR hydrolysis by the lag-phase culture was due to an enzyme produced during the previous growth cycle that early exponential growth. The optimal concentration for bacterial growth was determined to be 0.21 mM, and the toxic level was 3.6 mM (Fig. 4) . Nitrite release from p-nitrophenol. When the eight isolates of the mixed culture were grown on PNP in Burk mineral solutions, they released stoichiometric quantities of nitrite from PNP (Fig. 5) . The fate of this nitrite was further studied to determine whether the culture could utilize this nitrite as a source of nitrogen if ammonium sulfate was not provided. In the absence of ammonium sulfate, the released nitrite was reduced and assimilated into cellular material, thus removing nitrite as a waste product. To test if the aromatic nitro group is removed before ring cleavage, the following radiolabeled PNP study was conducted.
[14C]p-nitrophenol studies. ["4C] PNP was added to a resting cell suspension of culture 8P. The other two metabolites were not similar to >\ any of the possible metabolites listed in Table , 2, thus suggesting the possibility that they were '-metabolites formed after ring fission. The very 
